Role of the disulphide bridge in folding, stability and function of porcine odorant binding protein: spectroscopic equilibrium studies on C63A/C155A double mutant.
Porcine odorant binding protein (pOBP) contains a single disulphide bridge linking residues Cys63 and Cys155. In order to get information on the role played by this crosslink in determining the structural and functional properties of the protein, we substituted these two Cys residues with two Ala residues by site directed mutagenesis and investigated the changes in folding, stability and functional features, as detected by fluorescence and circular dichroism measurements. In particular, we studied both chemical and thermal unfolding/refolding processes under equilibrium conditions, the first induced by guanidinium hydrochloride and the second by raising the temperature from 15 to 90 degrees C. Chemical unfolding curves, as obtained from intrinsic fluorescence and far-UV circular dichroism data, can be fitted by a simple two-state cooperative sigmoidal function; however, their partial overlap (C(1/2)=0.57+/-0.05 from fluorescence and 0.66+/-0.03 from CD) suggests the formation of an intermediate, which lacks tertiary structural features. Thermal unfolding was found to be reversible if the protein was heated up to 65 degrees C, but irreversible above that temperature because of aggregation. The thermodynamic unfolding parameters of this double mutant protein, when compared to those of the wild type protein, clearly point out the important role played by the disulphide bridge on the stability and function of this protein family and probably of many other lipocalins.